Patent citation information is available through the National Bureau of Economic Research (NBER).
12 The NBER website contains several free data files. These files contain various demographic information about each U.S. patent issued from 1976 until 2006 , including assignee, filing date, issue date, and International classification. They also include the number of times that the patent was cited in patent prosecution by another patent. Unfortunately, the NBER citation field does not distinguish between citations provided by a patent applicant and those supplied by the patent examiner. 13 An update to the NBER patent citation data file to include more recent patents is expected to be released shortly. The NBER patent citation data includes all citations to U.S. patents, including citations by the same inventor. Such self-citations can be removed by using the disambiguated inventor dataset. Lee Fleming and others have updated and refined the NBER patent dataset, and made their data available to the public.
14 Recently, the USPTO, through an agreement with ReedTech, has released bulk patent data in a granular format, which is specifically geared for researchers. 15 Using the NBER classifications, the USPTO constructed the USPTO Historical Patent Data Files, four research datasets containing time series and micro-level data by NBER sub-category on applications, grants, and in-force patents spanning two centuries of innovation. 16 The USPTO also has datasets including the gender of inventors, the full text of claims, foreign priority, the number of figure sheets, and other information. 17 We understand that all of the relevant data from grants and published applications-e.g., citations-can be parsed directly from the full-text XML files available via bulk downloads from Google. Information about patent prosecution is also available for download. Through the Patent Application Information Retrieval (PAIR) system, one can view the prosecution history of a U.S. issued patent or published patent application. 18 For a majority of patents issued and applications published in the last five to ten years, PDF images of the actual 12 National Bureau of Economic Research. 'Patent Data Project', https://sites.google.com/site/ patentdataproject/Home. The seminal article introducing and explaining the dataset is Hall et al. (2001) . 13 Beginning with patents issued around 2002, examiner citations were marked with an asterisk on the face of the patent. Citations cited by the applicant in an information disclosure statement do not have an asterisk. For patents issued before 2002, there is no way to identify examiner citations from the face of the patent. 14 https://dataverse.harvard.edu/dataset.xhtml?persistentId=hdl:1902.1/15705. 15 The USPTO's home page for its electronic bulk data (patent and trademark) is available at United States Patent and Trademark Office. 2017. 'Bulk Data Products', www.uspto.gov/learningand-resources/electronic-bulk-data-products. ReedTech has released additional data to the public, available at ReedTech. 2017. 'Public PAIR Patent Access Download', http://patents.reedtech.com/ Public-PAIR.php.
16
United States Patent and Trademark Office. 2017. 'Historical Patent Data Files', http://www. uspto.gov/learning-and-resources/electronic-data-products/historical-patent-data-files. For a discussion of the USPTO's historical patent data files, see Marco et al. (2015). 17 http://www.patentsview.org/download/.
18
Members of the public can use Public PAIR, which requires entry of a Recaptcha code. United States Patent and Trademark Office. 2017. 'Patent Application Information Retrieval', http://portal.uspto.gov/external/portal/pair. Public PAIR has publicly available information on patents and published applications. Private PAIR, which is only available to registered patent attorneys or agents, does not require a Recaptcha and further provides access to non-public information on applications that the attorney or agent is authorized to view. United States prosecution documents (i.e., office actions, restriction requirements, originally filed applications, amendments, etc.) can be accessed. For older patents and applications, only the table of contents of the prosecution history is available. The full prosecution history for these older patents is only available in hardcopy format from the USPTO. Through cooperation with the USPTO, Google has made available certain PAIR data. 19 We believe that Google's patent PAIR data is generally complete for applications published in the last several years, although it may not be comprehensive historically. The USPTO has released parsed datasets of patent examination data, 20 including a separate research dataset on office actions. 21 Patent Advisor 22 is a Reed Technology/Lexis product that has a database of millions of prosecution histories and provides information about patents and patent prosecution. Researchers should note that applications which have not been published or issued as patents, whether because they are premature (less than 18 months from filing) or because the applicant requested non-publication, are missing from the PAIR data. PatentBox also permits searching of patent file wrappers.
23 Patent Ninja provides detailed statistical information relating to specific patent examiners, including information relating to examiner interviews at the USPTO. 24 Google has also assembled additional patent data, which it makes available for free download. The additional patent data includes text from patent assignments (1980-current) Graham, Marco and Miller (2017) . The dataset is available for download at www.uspto.gov/ learning-and-resources/electronic-data-products/patent-examination-research-dataset-public-pair. 21 Lu, Myers and Beliveau (2017). The dataset is available for download at www.uspto.gov/ learning-and-resources/electronic-data-products/office-action-research-dataset-patents. (Frakes and Wasserman, 2013, p. 92) , as well as a full examiner roster from the USPTO (Frakes and Wasserman, 2017, p. 553) .
30
While there is no specific form to use in making a FOIA request, the government provides specific contact information to use for each agency. 31 The FOIA request itself must reasonably describe the records sought. The agency is required to promptly respond to the request and provide responsive documents or indicate a reason for denial of the request. The government may charge educational requestors for the costs of duplication of the records, and may charge commercial users search charges as well. Public Citizen publishes an informative guide on the FOIA process. 32 The courts, however, are not subject to FOIA requests.
II. TRADEMARKS
Relative to patents, there are fewer sources of data on trademarks. Free online searches of trademarks can be conducted at the USPTO website through the Trademark Electronic Search System (TESS).
33 TESS permits searching on text and images of registered marks, and marks in pending and abandoned applications. Many other countries also have government-run websites that permit trademark searching. 34 Trademarks can also be searched on Lexis, Westlaw, BloombergLaw and other fee-based places. One new feebased service, TrademarkNow, provides searching across many international trademark offices and uses sophisticated artificial intelligence and natural language processing techniques to find marks similar to those being searched.
35
The USPTO, through the Office of the Chief Economist, has released bulk trademark data. 36 The USPTO trademark data set is updated annually, and contains detailed information on 8.6 million trademark applications filed with or registrations issued by the 30 Other information, such as examiner wages, are also likely subject to a FOIA request. USPTO, beginning in 1870. It is derived from the USPTO main database for administering trademarks and includes data on mark characteristics and designs, prosecution events, ownership, classification, renewal history, foreign priority, and international registration. International bulk data is more difficult to locate. Additionally, the United Kingdom government has released bulk trademark data.
37
The USPTO has also released a bulk dataset of trademark assignments. 38 This dataset comprises documents that parties have filed relating to trademark assignments, securities interests, releases of security interests, and other related documents. The USPTO dataset includes information from 1952, and is updated annually. It should be noted that, as for patents, recording trademark assignments and security interests with the USPTO is not mandatory. Therefore, the dataset is only a subset of all trademark assignments and security interests.
Google has also assembled various large databases of trademark information from the USPTO, which are available for free download. 39 The Google data was updated through 2015 and the file format is eXtensible Markup Language (XML), which may permit easier manipulation than the bulk USPTO data. One series of data files consists of the images of trademark word mark, serial number, registration number, filing date, registration date, goods and services, classification number(s), status code(s), design search code(s) and pseudo mark(s) from April 7, 1884 to present. Another series of data files includes the text of trademark applications for the same time period. Google also provides trademark assignment data (1980-present) , as well as Trademark Trial and Appeal Board decisions (1955-present) . Finally, Google provides a dataset with images of all applications (not just those that mature into registrations) from a recent period, 2010 until present.
III. COPYRIGHTS
Unlike patents and trademarks, copyrights are not substantively examined by the government. Copyrights are registered by the U.S. Copyright Office, provided all the paperwork is properly completed and the required fee is remitted. Currently there is no requirement that a creator of an expressive work register her copyright. Rights accrue even without registration, and there is no central repository of copyrighted but unregistered works. Thus, any investigation of current copyrights that relies upon registrations will be limited by selection concerns. Registration provides certain benefits, including permitting the owner to initiate a lawsuit and potentially authorizing special 'statutory' damages. Before 1989, and especially before the passage of the 1976 Copyright Act, registration played a more important role. 37 Gov.UK. 'Transparency data IPO: Trade mark data release', www.gov.uk/government/pub lications/ipo-trade-mark-data-release.
38
United States Patent and Trademark Office. 2017. 'Trademark Assignment Dataset', www. uspto.gov/ip/officechiefecon/tm_assignments.jsp. For a discussion of the dataset, see . 39 The Google bulk download of USPTO trademark data can be found at For these reasons, several commercial and non-commercial services provide alternative access to the PACER data. For instance, the RECAP project (PACER spelled backwards) provides free access to select PACER dockets and documents. 60 PACERPro 61 and DocketAlarm 62 provide front-end user interfaces to PACER that allow searching across cases and dockets by many different fields, including free-text and Boolean-style searches. Both services generally provide documents already in their databases at no additional charge and access to any PACER document for an additional, small fee. In a recent development, the USPTO has released bulk raw data from patent litigation, including the cases, attorneys, and docket entry descriptions.
63
Other services have assembled large amounts of PACER data and resell it on a subscription basis (sometimes with additional fees for downloading documents not on file Sag (2013) and Kesan and Ball (2006, p. 260, n. 177 Some of the services, such as Westlaw, Lexis, and Bloomberg, also make available docket and related information in select state court cases.
A major limitation of all of these services is that there is no means to download data in bulk for academic analysis, such as empirical study with STATA, Excel, or other statistical packages. Docket Navigator provides some downloading capabilities in Excel format on a free basis for academics. The University of Michigan's ICPSR service provides limited federal case information and related coding from the AO for no charge.
72 However, ICPSR recently changed its policy and now requires institutional review board (IRB) approval for its litigation data, and makes data usage subject to confidentiality restrictions. The Federal Judicial Center (FJC) recently began providing the same information for free without restriction.
73 Moreover, the reliability of some of the AO data has been questioned. 74 A private consulting group of patent law professors and economists, Academic Expert Group (AEG), has assembled a large collection of PACER data and related documents on IP litigation cases, which it makes available for bulk download to academics for research purposes for a small fee. 75 Unlike the ICPSR data, no IRB approval is needed, though the AEG generally requires that the data be kept confidential other than for peer review purposes.
Direct access to PACER and its documents provides a much larger universe of documents than the sets of opinions available on Westlaw, Lexis, and Bloomberg. However, one of the authors has conducted an informal study of summary judgment patent orders available on PACER and has found that at least since 2010, it appears Westlaw carries nearly all of the orders that appear on PACER in electronic format. A related issue is the so-called 'Rule 36' orders from the Federal Circuit, which are mere summary affirmances with no further information. 76 In order to know which issues were appealed in these cases, it is necessary to review the briefs. Although Westlaw has these briefs from 2004 onward, they do not consistently appear prior to that date. Because the Federal Circuit did not add electronic case filing until a few years ago, it is necessary to consult at the Federal Circuit the paper versions of missing briefs filed prior to 2004.
Another problematic coverage issue in these databases is the set of reported litigated patent numbers. Researchers have relied on Derwent's 'LitAlert' service (available in Westlaw and Lexis) to provide reported litigated patents. 77 This data is derived from reports sent by district courts to the USPTO of pending litigation. Unfortunately, in separate work we are undertaking to assemble litigated patent numbers, we have found that many districts do not regularly report to the USPTO. Thus, the Derwent data substantially underreports litigated patents. As noted earlier, some services provide searching by patent number against data derived from PACER (e.g., Courtlink and RPX), but these 72 www.icpsr.umich.edu/icpsrweb/ICPSR/series/72.
73
For lawsuits filed after 1988, the data is available at www.fjc.gov/research/idb/interactive/ IDB-civil- since-1988. 74 See, for example, Beebe (2006 Beebe ( , pp. 1652 and Hadfield (2004) . 75 Please contact the authors of this chapter for further information about AEG's data.
76
For a discussion of Rule 36 affirmances see Schwartz (2008) . The Federal Circuit adopted Rule 36 in 1989. See Dunner et al. (1995) . Even before 1989, there were typically a few Federal Circuit summary affirmances each year, which also require consulting the briefs to ascertain the appealed issues.
77
Clarivate Analytics, Westlaw, http://ip-science.thomsonreuters.com/support/patents/dwpiref/ hosts/westlaw/. data are not available for bulk download. We plan to complete our litigated patent number database and make it available for research purposes in the near future.
Another area of interest is data about non-practicing entities (NPEs), pejoratively termed 'patent trolls'. The two main sources of data for researchers has been data from Patent Freedom 78 and RPX. 79 Unfortunately, these companies have not allowed general release of their bulk data for independent verification by other researchers, and subsequent work by one of the authors along with other researchers has shown that both entities tend to be fairly aggressive in labeling entities as NPEs. 80 99 These data sets are useful and required substantial effort on the part of those who assembled the datasets. Researchers should be aware that since these datasets were compiled from reported cases from Westlaw, Lexis, United States Patents Quarterly (USPQ), or BloombergLaw, they constitute only a subset of all litigated cases.
USPQ, in particular, may be particularly unrepresentative of the population of litigated cases (Rantanen, 2016) . USPQ has apparently reported all or substantially all of the historic appellate decisions relating to patents, except for summary affirmances. However, its coverage of district court decisions is less complete, with some districts and judges largely absent. Also, like all judicial decisions relating to litigation, judgments on the merits (i.e., bench trials and grants of summary judgment) are more likely to be enshrined in a reported decision than other rulings (i.e., denials of summary judgments). Jury verdicts are also missing from reported decisions, because they are decided by the jury without a decision by the judge, unless there is a separate judicial ruling concerning judgment as a matter of law. Depending upon the research question presented, these selection issues may be paramount.
Westlaw and Lexis appear to presently be comprehensive. However, we believe that even as recently as 2009, both Westlaw and Lexis were missing a non-trivial number of unpublished opinions. In the 1999-2000 timeframe, they were missing many more unpublished opinions. Furthermore, while Westlaw and Lexis both have the complete set of 'published' opinions (those available in F. Supp, F. Supp.2d., F.2d, F.3d, etc.), at least before 2010, they had somewhat different collections of unpublished opinions. Because the completeness of these databases has increased over time, researchers should exercise caution when using them to study time trends.
Data on specific aspects of IP litigation is available on an ad hoc basis. There are too many of these individual datasets to list them exhaustively here. To provide a small sample for illustrative purposes, an enormous series of datasets relating to technology standards, patent pools (including membership and licensees) and industry consortia is available at the Searle Center of Northwestern Law School. 101 Recent data on fee shifting in patent infringement lawsuits has been released. 102 Professor Barton Beebe has released data on likelihood of confusion cases in federal trademark litigation, fair use decisions in copyright law, and trademark dilution cases.
103
Our discussion so far has centered on U.S. IP litigation. Data on international IP litigation is much more difficult to access, especially for American researchers. For example, DARTS-IP makes available information on international IP litigation for a fee.
104

VII. CONCLUSION
A substantial amount of data is available for patents, copyrights, and trademarks, domestically and internationally, as well as domestic IP litigation. Unfortunately, much of this data is not accessible for bulk download for research purposes, sometimes making it time-consuming or costly to acquire. Less data is available for international IP litigation and licensing, and little to no data-other than reported decisions-is available for trade secrets and other IP rights. These limitations have made it difficult for researchers to perform comprehensive empirical studies. We hope that this chapter has illuminated some of the pockets of data available to researchers, and these pockets will expand over time so as to provide a wide array of comprehensive data to answer fundamental questions in the field of IP.
